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∇2 E r ( ) + k2 E r ( ) = 0
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I x, y( ) = PSF x − ′ x , y − ′ y ( )∫∫  O ′ x , ′ y ( ) d ′ x d ′ y 

d = PO + n

d j = PjkOk
k

∑
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FSM

DM
BS

FSM
CAM

AST
CAM

SM
Acts

PM
Acts

OAP

OAP

Centroiding 

AST=>Phase Retrieval
 (point source)

TAC=>Phase Diversity 
(extended scene)

Control Law
(PM/SM/DM)

FM

TAC
CAM

AST = Astronomy
TAC = Tactical
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Telescope Primary Beam
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scale

Bsun = 107 BEarth @ λ= 10 µm



24



25



26
2.5 arcsec

 
λ = 0.5 µ  

σ = λ/  
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∆λ = 0.25 µ
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Surface PSD ~
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EO3/RedEye - Tech Demo Flight
GEO Orbit, Earth Viewing
D = 2.7 meter, =1.6 micron
3 Hex segments
PM/DM Acts

a4= -0.7

a4=  0.0

a4= +1.0

Phase
Diversity

Act_Fit()
PM/DM

w/range limits

Estimated Object

Estimated Phase Residual Phase

True Object
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WF F606
Hubble Deep Field
0.0996 arcsec/pix, 1024x1024,

field = 102 arcsec
(log stretched)

Aperture Postions

Aperture Postions

UV-Transfer 
Function

UV-Transfer
Function

Dirty Maps
Maximum Entropy Cleaned Maps

Algorithm: R.Lyon,J.Hollis, J Dorband
ApJ, 478:658-662, 1997 April 1

Synthetic Aperture
Submillimeter Wave
 Imaging Simulations

u(max)=B(max)/λ= 512*9.8e-03=5cyc/sec
at λ=   50 um, B = ~ 52 meters
at λ= 100 um, B = ~104 meters
at λ= 200 um, B = ~208 meters
at λ= 400 um, B = ~416 meters
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